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A rapid and simple assay to determine the blastogenesis of
fish larval splenocytes  using Alamar Blue
Motoaki YAGI1, Mutsuhide TSUCHIMOTO2, Osamu YADA 1, Kouichi HATASAKI 2, 
Noboru NAKAHARA 2, Kennji HARA1, Katsuyasu TACHIBANA 1 and Mutsuyosi TSUCHIMOTO1
A rapid and simple colorimetric assay to determine the blastogenesis of fish larval splenocytes using Alamar
Blue was studied. Splenocytes were separated by Percoll gradient from Japanese flounder (one year old), then the
blastogenesis of splenocytes stimuiated by mitogen (concanavalin A, pokeweed mitogen, or lipopolysaccharide) as
detected using Alamar Blue.  The relationship between number of splenocytes and specific absorbance at 72h
incubation exhibited a positive, highly significant correlation of p<0.001. Optimum condition of this assay at 5×
105cells/well of separated splenocytes with mitogen (concanavalin A 100μg/ml, pokeweed mitogen 10μg/ml, or
lipopolysaccaride 1μg/ml) for 72h at 25℃. Splenocytes separation procedure was not required for this blastogenesis
assay. Blastogenesis of each splenocyte from larva of Japanese flounder, Japanese parrotfish, and tiger puffer was
detectable by this Alamar Blue assay. These results suggested that colorimetric assay using Alamar Blue might be of
benefit in a host defense test of cultured fish larva against viral and/or bacterial infections.

































































































は，ConA 100μg/ml，PWM 10μg/ml，LPS 1μg/mlであっ
た。
Fig. 1 Kinetics  of mytogen stimulated splenocyte blastogenesis of
Japanese frounder.
Splenocytes cells (5 × 105 cells /well) were incubated with
or without ConA(100µg/ml), PWM(10µg/ml), or
LPS(1µg/ml).  The cells were then incubated at 25℃for
each incubation time in a humidified atmosphere with 5%
CO2 in air. Results are means ±　SD for triplicate cultures.
Representive lata obtamel in 3 independent experiments.
Fig. 2 Relationship between cells number and specific absorbance
Each point shows number of splenocytes and specific

















































Dose-response effects of ConA, PWM, and LPS on 
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aSplenocytes cells(5 × 105 cells /well) were incubated with or
without different amounts of ConA, PWM, or LPS.  The cells were
then incubated at 25˚C for 72 h in a humidified atmosphere with
5% CO2 in air. Alamar Blue was added to 24 h post culture set up.
The optical density was measured with a Titertec Multiskan plate
reader at 570 nm and 600 nm. 
bMean±SD of triplicate cultures. Representative data obtained in 3
or more independent experiments. 
cND, not done.
Fig. 3 Effect of splenocyte number on mitogen stimulated
blastogenesis of Japanese flounder.
Mononuclear cells (5 × 105 cells /well) were incubated
with or without ConA(100µg/ml), PWM(10µg/ml), or
LPS(1µg/ml).  The cells were then incubated at 25℃for
72 h in a humidified atmosphere with 5% CO2 in air.
Alamar Blue was added to 24 h post culture set up. The
optical density was measured with a Titertec Multiskan
plate reader at 570 nm and 600 nm. Results are means ±






















































Total body length and number of splenocytes




















aSplenocytes (5 × 105 cells /well) from each larva were incubated
with or without ConA, PWM, or LPS.  The cells were then
incubated at 25˚C for 72 h in a humidified atmosphere with 5%
CO2 in air. Alamar Blue was added to 24 h post culture set up.  The
optical density was measured with a Titertec Multiskan plate
reader at 570 nm and 600 nm. 
bMean±SD of triplicate cultures. Representative data obtained in 2
or more independent experiments. 
cND, not done.






















Fig. 4 Effect of presence of erythrocytes on mytogen stimulated
splenocyte proliferation of Japanese flounder.
Indicated numbers of splenocytes with or without
erythrocytes were incubated with or without ConA
(100µg/ml). The cells were then incubated at 25℃ for 72 h
in a humidified atmosphere with 5% CO2 in air. Alamar
Blue was added to 24 h post culture set up. The optical
density was measured with added to 24 h post culture set
up. The optical density was measured with a Titertec
Multiskan Plate reader at 570 nm and 600 nm. Results are
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